ABSTRACT
Introduction
The study of body composition, which gives an idea of the ratio of the components that make up the human body weight, is an important issue of both biological and medical importance as well. The most important focus for research in this direction is the determination of body fats. On the one hand, they are the main source of energy for working muscles, but they are also one of the most important indicators of health status of the body. A matter of particular importance is the search for an adequate solution for assessing the body composition of children and adolescents. Experts' attention is focused on the information that BMI gives, where there have been found high correlations with the total amount of the fat and fat-free tissues in the body (4, 15) .
However, there are an increasing number of conclusions which recommend that BMI values in children and adolescents to be carefully interpreted, because its relations with the fat mass are not linear and the differences in the values of the index in the "obese" children, to a great extent, may be due to the increase in their fat-free body mass (2, 5, 10) . It is also possible to have a significant accumulation of fat when the body weight is still within normal range (7, 14) . Although the higher values of BMI for the relevant age is a good indicator of fat mass excess, in screening research it is recommended that the assessment of body nutritional status in children and adolescents to be done through at least the two components of body weight -FFM and FM, standardized independently towards the height, or in parallel with BMI to be assessed the body fat percentage, certain skin folds and others (8, 16, 17, 18 The absolute and relative values of fat mass and fat-free body mass ware defined through bioimpedance analysis with the apparatus "ABC-01 Medass" (12) , which operates at a frequency of 50 kHz. We also calculated the indices of fatfree body mass and fat mass.
The assessment of body type nutritional status was done in two ways, through the discriminatory values of BMI for overweight, obesity and the three levels of underweight by Cole et al., (3, 4) and according to the discriminatory values of body fat percentage in children and adolescents, aged 6 and 17 years by Lohman et al., (10) .
The initial data were statistically processed. The reliability of the intersexual differences was assessed through Student's t-test, but the interage differences through the test of Scheffe.
Results and Discussion
BMI is a widely accepted indicator of body composition and body nutritional status, which indicates a high dependence with body fat and fat-free body mass. The information the index gives is the distribution of the amount of body weight per unit height, without a distinction of the share of each body component. Therefore, together with BMI data in Table  1 we present the data of both fat component and fat-free body mass, normalized independently to the height. It can be seen that the values of BMI normally increase with the age advancing for both genders. There were no reliable interage differences in both sexes, while the intersexual differences were significant at 7, 11 years and after the age of 15. The age dynamics of the two other indices ( the age of 15, and then it even decreases. The amount of fat component in boys is less throughout the age periodsignificantly after 12 years of age. The results obtained for the main components of body weight -fat and fat-free ones coincide with the bibliographical data for the "physiological" changes in the body composition and fat variations related to the age and gender during the puberty development (1, 6, 11).
The assessment of the type of body nutritional status of 7-17-year-old children and adolescents was made according to the discriminatory values for overweight, obesity and the three levels of underweight of BMI, recommended by WHO. The results, presented in Fig. 1 and Fig. 2 show that the frequency of occurrence in children and adolescents with normal nutritional status is the highest and for the entire 11-year age period it is 60% for boys and 65 % for girls. The third and second level of underweight nutritional status occurs on average in 1% to 2% in boys from the age of 7 to 13 years, and in girls 13 to 17 years of age, while the lightest /first/ level of underweight body is found on average in 4.7% of all investigated boys and 9% of girls surveyed. The two levels of overweight occur again in both sexes of all ages. The intersexual comparisons show that girls with first level of underweight nutritional status (average of 9% for girls and 4.6% for boys) are twice as often found compared with boys, while in boys twice as often are those with obesity (on average 5.4% for girls and 10.3% for boys). The average frequency of underweight is 5% higher in girls, while the frequency of overweight is 9% higher in boys. The assessment of nutritional status by the proportional share of body fat (Fig. 3, Fig. 4) show that in this method as well, the most common are boys and girls with normal body nutritional status (average 62.6% in boys and 68.8 % for girls). Underweight nutritional status occurs on average in 16.7 % of boys and 15.9 % of girls, and overweight and obesity are more common in boys. It is striking that the greater one is the frequency of obese boys during the intense morphological growth-from 9 to 12 years. In girls up to the age of 14, the frequency of underweight nutritional status is more (average 23.1% ), while in the same age period the frequency of those with overweight is 7.8 %, and those with obesity is 2.8%. After this age the average frequency of girls with underweight is 3.4%, with overweight -17% and with obesity -6.7%.
The comparison of the results of distribution of 7-17-year-old children and adolescents in categories of body nutritional status, according to the two methods, are presented in Table 2 . We see that 74% of boys and 71.1% of girls with underweight nutritional status, according to the percentage of body fat, have normal body nutritional status as BMI; 5.3% of boys and 9.3% of girls with normal nutritional status go into the three levels of underweight nutritional status according to BMI, and 21.9% of boys and 18.8% of girls in the overweight category. A similar trend was found for boys and girls with overweight nutritional status (overweight and obesity) according to the percentage of body fat, where 21.7 % of boys and 47.8 % of the girls go into the category of normal body nutritional status as BMI. The reasons for these differences in the categorization of the surveyed children and adolescents according to their body type nutritional status by the two methodological approaches are probably due to the fact that the discriminatory values of BMI were developed by the LMS method for each age and gender groups, while the discriminatory values of percent body fat were based on the percentile method and they are the same for the entire 6-17-year age period.
TABLE 2
Comparison of results of the percentage distribution in 7-17-year-old boys and girls classified in the categories of body nutritional status according to BMI and % FM The comparison of the results with the data from the WHO (19) on the frequency of the two levels of overweight in the children and adolescents of the world show that obesity in 7-17-year-olds from Southern Bulgaria is found in 5 % more often than the average data for the world /2.7%/, and the frequency of overweight, which is 7.6 % of the world, occurs on average in 13.5% more often in Bulgarian children and adolescents. WHO data for the European populations are 15% for overweight and 4.6% for obesity, suggesting that the frequency of overweight is found in 6.5 % more often, and obesity in 1.3 % more often in the Bulgarian children and adolescents.
A matter of interest is the results for underweight nutritional status in children and adolescents. The average frequency for the entire age period in both sexes was 9.8% (7.2% in boys and 12.4 % in girls) and it is times bigger than that in the developed countries; 4% bigger than that found in the territory of Russia; with similar frequency in the girls from Sofia and less than that in Sofia boys. (11, 13, 19) The survey results show that the frequency of underweight nutritional status in girls is 7 % higher than the frequency of obesity, while in boys it is 3% lower.
Conclusions
1.Throughout the age period, boys have more fat-free body mass but girls have a larger quantity of body fat. 2. In both sexes with age advancing, relatively less fat mass per unit height accumulates, than fat-free body mass. 3. Body composition is characterized more objectively and accurately when the two components of body weight -the fat-free body mass and fat mass separately are normalized to unit height. The increase with age advancing of the values of BMI is due mainly to the dominant skeletal-muscle development and it is much less due to deposition of fat tissue per unit height.
